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PREFACE 
There has been a strong emphasis on using computers t o  process the  data 
obtained i n  the  Island Ecosystems IRP. 
use of the  computer ha8 been by the Data Processing s t a f f  on the  data submitted 
by researchers. 
are many times when a user should be ab le  t o  get  d i r ec t l y  t o  t he  computer and 
run h i s  own analyses. 
are, i n  par t ,  an experiment i n  providing t h i s  capabil i ty.  
I n  nearly a l l  cases, however, the  ac tua l  
I n  many ways such an arrangement has been necessary. But there  
The set  of s tat is t ical  routines included i n  t h i s  report  
The report ,  and the  programs themselves, do not assume any pr ior  experience 
It is assumed tha t  a user w i l l  have some basic  fami l ia r i ty  with 
No ins t ruct ions  
with computers. 
the type of statistical analysis which he w i l l  want t o  perform. 
regarding the  choice of tests or t h e i r  in te rpre ta t ion  are given here. 
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ABSTRACT 
A set of seven statistical analysis programs has been made available for 
use on an interactive mini-computer. These programs are designed for easy use 
and should allow novice computer users a convenient way to analyze their data. 
This report presents the information on how t o  gain access to the computer 
through a time-sharing terminal and how to use the programs. 
The programs perform the following types of analyses: simple sample 
descriptions and histogram plots, t-tests on unpaired samples, one-way analysis 
of variance, least squares regressions with linear and various equations for 
curves with plots of the fit equations, polynomial regressions, multiple 
regressions, and contingency tables. 
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INTRODUCTION 
There are now many ways t o  perform t h e  ca lcu la t ions  required f o r  running 
statist ical  analyses. 
can go t o  t h e  o ther  extreme and use a l a r g e  scale computer. 
its advantages and disadvantages. 
techniques, it  has become apparent t h a t  t h e r e  may be some intermediate so lu t ion  
t o  the  computation problem which should be more f u l l y  explored. 
sought is a computation device which w i l l  perform statistical analyses f o r  people 
with l i t t l e  o r  no experience wi th  computers but  which w i l l  preserve some of the  
advantages of using computers. 
W e  can do i t  by hand o r  with a simple ca lcu la to r ,  o r  we  
Each technique has 
While observing the  use of t h i s  range of 
What is  being 
Calculators are increas ing i n  t h e i r  c a p a b i l i t y  t o  do many standard analyses. 
I n  t h i s  regard, they are approaching what w e  consider t h e  realm of t r u e  computers; 
they can s t o r e  programs and run da ta  through t h e  program on demand. I n  p rac t i ce ,  
however, the re  are s t i l l  some s i g n i f i c a n t  d i f ferences  between most ca lcu la to r s  
and computers. 
Both kinds of equipment have decreased t h e  d i f f i c u l t y  of performing t h e  
Even f a i r l y  "simple" ca lcu la to r s  are computations f o r  statistical analyses. 
ava i l ab le  which w i l l  c a l c u l a t e  simple s ta t is t ics  based on only t h e  en t ry  of t h e  
data;  an  e labora te  da ta  en t ry  technique is not  required. 
between using a computer and a ca lcu la to r  when doing such simple statistics is 
the  way i n  which da ta  are handled. 
of the  ca lcu la to r  and are used i n  the  computations but  not  s tored.  
computer, da ta  are entered (such as on a keypunch) and s tored.  The s torage  of 
da ta  allows i t  t o  be modified and rerun wi th  some assurance t h a t  t h e  only change 
i n  the  da ta  is i n  the  modification i t s e l f .  I f  a l l  t h e  data  are reentered,  as 
with a ca lcu la to r ,  the re  is a grea t  chance of making an e r r o r  i n  en te r ing  a datum 
which w a s  previously entered correc t ly .  While t h e  problem of d a t a  ent ry  does not  
seem severe with small amounts of data,  most people g rea t ly  misjudge how many 
numbers make up a s m a l l  amount of data.  
The primary d i f fe rence  
Ordinari ly,  da ta  are entered on the  keyboard 
With a 
Another bas ic  d i f fe rence  between computers and ca lcu la to r s  is t h e  way they 
Calculators general ly d isplay  (or  p r i n t  i f  they have 
Computers general ly use 
are used t o  present  data.  
a tape p r i n t e r )  only t h e  number which is t h e  "answer." 
some type of p r i n t e r  which has the  a b i l i t y  t o  a l s o  p r i n t  t e x t  so t h a t  t h e  
"answers" are iden t i f i ed .  
are of i n t e r e s t ,  i t  is more convenient t o  have a desc r ip t ive  pr in ted  record. 
Since most s ta t is t ical  analyses have many numbers which 
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The disadvantage with using computers seems, f o r  most people, t o  be i n  
learning the  g rea t  number of de ta i l ed  operat ions which seem t o  be  required t o  
perform even very simple analyses. 
programer  u n t i l  the  p a t t e r n  of operat ions has been mastered. 
analyses g e t  through t h e  computer smoothly, the  r e s u l t i n g  ease of performing 
successive analyses on corrected da ta  general ly causes us t o  fo rge t  t h e  
d i f f i c u l t i e s  of s e t t i n g  up t h e  procedure. 
It of ten  involves t h e  ass i s t ance  of some 
Y e t  when t h e  
The purpose of t h e  programs which are discussed here  is t o  explore an 
intermediate technology. 
Br ief ly ,  t h i s  system has been designed t o  make t h e  computer near ly  as a v a i l a b l e  
as a ca lcu la to r  y e t  t o  preserve t h e  a b i l i t y  t o  s t o r e  and e d i t  da ta  and run 
statist ical analyses which are w e l l  annotated. 
attempt t o  do t h i s  a t  a r e l a t i v e l y  low cos t .  
t o  provide a wide s e l e c t i o n  of materials including t a b l e s  and graphs. 
This is based on t h e  use of a time-shared mini-computer. 
Moreover, the re  has been some 
The p r in tou t s  have been designed 
It w i l l  be easy t o  use these  programs i f  you l e a r n  a few simple procedures. 
The sequence which you should go through t o  master t h e  computer operat ions is t o  
learn t h e  following: 
1. 
2. 
3. 
4. 
5. 
6 .  
Each of these  topics  w i l l  form a sec t ion  of t h i s  discussion.  
Before you start ,  however, the re  are two important i t e m s  of advice. 
How t o  e s t a b l i s h  contact  with t h e  computer. 
How t o  ge t  example data  and programs from the  computer s torage.  
How t o  run t h e  example da ta  with t h e  programs. 
How t o  en te r  your own data  and s t o r e  i t .  
How t o  run your d a t a  with t h e  programs. 
How t o  modify your da ta  and rerun it. 
F i r s t ,  
the re  is  probably nothing you can do t h a t  w i l l  upset anything i n  the  computer. 
Even i f  you make a mistake, i t  w i l l  not cause any s o r t  of damage, except perhaps 
t h a t  you may have t o  reen te r  some of your own data.  
something you do doesn' t  s e e m  t o  work as you expected i t  would, t r y  an a l t e r n a t i v e .  
This is how you w i l l  f i n d  out  what you want t o  do. B e  s u r e  t o  use the  example 
da ta  f o r  your f i r s t  p r a c t i c e  wi th  the  programs. 
those l i s t e d  i n  t h e  Appendices of t h i s  r epor t .  
So plunge i n  and t r y .  I f  
Compare t h e  answers you g e t  with 
Also, g e t  t o  a computer terminal as soon as possible.  Experience using t h e  
computer w i l l  soon convince you t h a t  i t  r e a l l y  is very easy. 
the  computer is easier than reading about what t o  do. 
In general,  using 
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The series of seven s t a t i s t i c a l  programs which are described i n  the  
Appendices should s a t i s f y  many analysis needs. 
w i l l  be added when necessary. 
t i m e ,  GET and RUN the program named $+STATS; the  description of how t o  do t h i s  
is explained later. 
It is expected tha t  new programs 
To f ind out what programs are avai lable  a t  any 
There w i l l  be some changes made t o  the  programs as new capabi l i t i es  are 
required o r  general improvements are recognized. I f  you encounter s l i g h t  
differences between your use of the programs and the examples given here, don't 
be too surprised. 
There are several  differences between the  notation used by the  computer and 
The multiplication sign is an a s t e r i sk  (*). tha t  which is more famil iar  t o  you. 
The sign f o r  exponentiation is e i t he r  an + o r  a I\ ; the exponential fac tor  is 
printed on the  same l i n e  as the  base. For example, three  t i m e s  X squared is 
given as 3*Xr\2. Scaling of numbers, such as you do with s c i e n t i f i c  notations,  i s  
employed. 
tha t  you move the  decimal point  two places t o  the l e f t .  
An E-02 printed following a number is equivalent t o  x meaning 
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A FEW HINTS ABOUT TYPING ON A TELETYPE TERMINAL 
We a l l  make typing e r r o r s .  Since w e  must be p rec i se  i n  what w e  type t o  t h e  
computer, w e  must have a way t o  cor rec t  our typing e r ro r s .  
things t o  do. 
Here are a few 
Remember t h a t  every l i n e  you type end with a ca r r i age  re turn .  I f  you 
f ind  an  e r r o r  i n  your typing before you have pressed the  ca r r i age  r e t u r n  a t  t h e  
end of the  l i n e ,  the re  are two ways t o  cor rec t  the  e r ro r .  
Backspacing. I f  the  typing e r r o r  occurred as t h e  previous character ,  o r  
wi th in  t h e  las t  3 o r  4 characters ,  you can "backspace" by typing a + (which is 
an uppercase letter 0). 
s t a r t i n g  from your new posi t ion .  
as you type each back arrow, but  t h e  computer knows t h a t  each is a backspace. 
Type one back arrow f o r  each backspace. Then type  
The p r i n t  mechanism a c t u a l l y  has moved ahead 
Line erase. I f  you want t o  erase t h e  e n t i r e  l i n e  you have entered (before 
The you have pressed the  ca r r i age  re tu rn ) ,  hold down t h e  CTRL key and press  X. 
computer responds with a ca r r i age  r e t u r n  and you can then e n t e r  t h e  whole l i n e  
again. 
I f  you have already pressed the  ca r r i age  r e t u r n  and you are typing sequence 
numbered statements follow t h e  ins t ruc t ions  below. 
Changing numbered statements. Simply re type  the  statement using t h e  same 
statement number as the  one which is i n  e r r o r .  
number and then t h e  ca r r i age  r e t u r n  key, it  w i l l  remove t h a t  numbered statement. 
I f  you only type t h e  sequence 
- 5 -  
HOW TO ESTABLISH CONTACT WITH THE COMPUTER 
The computer which we will use is a small, time-shared computer. It is 
available for use only through a teletype-like terminal; there is no card reader 
so you can't use punched cards. 
people can be connected to the computer at the same time. 
as though he were the only one using the machine. 
By being time-shared, it means that many 
Each person is served 
The basic operations for connecting with the computer depend on whether you 
are using a terminal which is wired directly to the computer or one which 
connects via a telephone link. 
wired terminal. 
We are assuming here that you are using a direct 
Turn the terminal on to the LINE position. The knob on the teletype is on 
the front, right-hand corner. 
Next type on the keyboard a message in the following form: 
HELLO-account , (CTRL) password (CR) 
The account and password are your private numbers which tell the machine who you 
are and what files you can use. 
this. 
nothing is printed (it is kept a secret so nobody else will use your account). 
At the end of the line press the carriage return (CR). 
at the end of the line to tell the machine you are done typing. 
There are a few things to remember when typing 
As you enter your password you must hold the CTRL key down. As you type, 
You must always do this 
If all has gone well, the computer will start typing some information back 
to you, 
as how many days since the last problem, new programs available for use, etc. 
When you have seen enough, press the BREAK key and the computer will type STOP. 
It is now waiting for you to give it instructions. 
It consists of various messages regarding the use of the computer, such 
If you didn't do everything right while establishing contact, the computer 
types three question marks or the words ILLEGAL ACCESS. This is the general 
response it gives when it can't figure out what is happening. 
you still have trouble, ask somebody. 
Try again. If 
To terminate your session on the computer type BYE and the computer will 
respond with how many minutes you have been connected. Turn off the terminal. 
If you It is very important that you always end a session by typing BYE. 
just turn the terminal off, the computer thinks you are still there. It will 
continue to charge you as though you are there and the next person to use the 
terminal will be able to use your account and files, possibly with disasterous 
results to you! Just remember, always end by typing BYE, and making sure you 
get the connect-time message. 
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HOW TO GET EXAMPLE DATA AND PROGRAMS FROM THE COMPUTER STORAGE 
One of t h e  advantages i n  using a computer, as w a s  discussed earlier, was 
i n  our a b i l i t y  t o  s t o r e  data  and programs wi th in  the  computer f o r  later use. 
There are two types of l i b r a r i e s  i n  which such i t e m s  are stored.  The system 
i t s e l f  has a l i b r a r y  of items which you can use. 
access t o  these  i t e m s  by moving a copy t o  h i s  current  program space. 
a l s o  has  h i s  own l i b r a r y .  
Any user  of the  computer has  
Each user 
H e  alone has  access t o  t h i s .  
Each i t e m  i n  a l i b r a r y  has a name. Those i n  t h e  system l i b r a r y  start with 
a $ sign.  
current  program (or data- set) .  
To use any i t e m ,  i t  must be copied from a l i b r a r y  and made t h e  
This is done simply by typing 
GET-XXXXXX 
where the  XXXXXX is the  name of the  i t e m .  
t o  run t h e  s ta t is t ical  programs, f o r  example, type 
To ge t  t h e  program which descr ibes  how 
GET- $+STATS 
The $ as t h e  f i r s t  letter of t h e  name ind ica tes  t h a t  you are g e t t i n g  i t  from t h e  
sys t e m  l i b r a r y .  
A l i s t i n g  of t h e  names of t h e  programs which you may want t o  use from t h e  
system l i b r a r y  is given i n  Appendix 1. 
$+STATS program. 
These are a l s o  given when you use the  
You can s t o r e  programs and d a t a  i n  your own l i b r a r y .  To f i n d  ou t  what is 
i n  your l i b r a r y ,  type 
CAT 
which tel ls  t h e  computer t o  type t h e  names and lengths  of your l i b r a r y  catalog.  
Ins t ruc t ions  are given later on how t o  s t o r e  items i n  your l i b r a r y .  F i r s t ,  you 
should ge t  f ami l i a r  with using programs. 
HOW TO RUN PROGRAMS 
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Before you are ready to run a program, it is important that you have a 
little more background on the way that the computer stores programs and data. 
This will make it easier to do things later. 
Each program consists of a series of sequence numbered statements. The 
numbers identify the order of the operations which are given as the statements. 
The numbers need not be consecutive; they are used simply in ascending order by 
skipping any missing numbers. Therefore, every line of a program must be 
sequence numbered. The range of numbers is from 10 to 9999. 
When a program needs data input to do its calculations, it may either get 
it by asking for entry from the keyboard and pausing until some number or set of 
numbers are typed in, or it may read the numbers from a DATA statement. 
both forms of input; which one is used is controlled by the way that a program 
is designed. 
always be stored as DATA statements. 
We use 
The observation data on which you will run your analysis will 
A DATA statement is actually part of a program. It may have any sequence 
number, as long as that number is not already used as a program statement. 
that this overlap will not happen, it is suggested that you number your DATA 
statements in the range from 10 to 1000. Values are read from these statements 
in the order in which they are entered on the line, with the order of the lines 
determined by the sequence numbersofthe statements. 
statements will be given directly. 
So 
An example of a set of data 
One other type of statement is the remark, abbreviated REM. The remark 
statements are also given as sequence numbered statements. They provide you with 
a way to place comments within the set of DATA statements. It is very important 
that you make liberal use of appropriate remarks so that you will have reminders 
of what you have done for later reference. 
An example of a set of DATA and REM statements is given below. 
10 REM - FIELD RESULTS, 
11 REM - TRANSECT 1 
20 DATA 3,17,4.2,23,5.7,31,6.1,40,7.9,53 
25 DATA 9.2,73,11.4,103,13.6,109 
30 REM - END OF TRANSECT 1 OBSERVATIONS 
3/18/75, WAIKIKI 
You don't need to worry about what the numbers mean now. 
to see how to use this set of DATA and REM statements. 
First, it is important 
We will refer to a set of 
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this type of statements as a data-set. 
A program consists of a series of sequence numbered statements. What we 
We do this by want to do is append these program statements to our data-set. 
typing 
APPEND-YYYYYY 
where YYYYYY is the name of the program. 
The operations we will want to use for running the simple sample description 
program (named $+SAMPL) on the example data set named $+EX01 are entered by typing 
the following two lines: 
GET-$+EX01 
APPEND-$+SAMPL 
In order to run the program, simply type 
RUN 
As the program runs, it will ask you for responses. 
Each of the statistical analysis programs has an example data-set. Choose 
the analysis you are most interested in, GET the example data-set, APPEND the 
program, and RUN it. 
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HOW TO ENTER YOUR OWN DATA AND STORE I T  
Your data  must b e  recorded i n  p rec i se ly  t h e  cor rec t  order f o r  your ana lys i s  
t o  be run properly. 
be entered f o r  any p a r t i c u l a r  ana lys i s .  
you w i l l  be given i n s t r u c t i o n s  on running a l l  t h e  ana lys i s  programs. If you 
already know t h e  name of the  program t h a t  you want t o  use, GET i t  and RUN i t  
without data. 
a l s o  use t h e  i n s t r u c t i o n s  given i n  t h e  Appendices of t h i s  r epor t .  
There are th ree  general  ways t o  f i n d  o u t  how your d a t a  should 
I f  you GET and RUN the  program $+STATS, 
It w i l l  p r i n t  t h e  i n s t r u c t i o n s  f o r  preparing t h e  data .  You may 
Even i f  you have read t h e  i n s t r u c t i o n s  f o r  preparing your data ,  i t  is a good 
idea  to  look a t  an example data- set .  To list any data- set  (or program) f i r s t  
GET i t  then type 
LIST 
When you have seen enough, press t h e  BREAK key t o  s t o p  t h e  l i s t i n g .  
s tatements i n  t h e  examples are intended t o  give you f u r t h e r  guidance. 
The REM 
Before you e n t e r  your own da ta  t h e r e  are two th ings  which you should always 
do. 
1. Clear the  computer's current  program space by typing 
SCR 
2. Name t h e  data- set  you are going t o  bui ld  by typing 
NAME-XxXXXX 
where XXXXXX is  t h e  name you want t o  use. 
let ters long; it  helps  i f  i t  has some e a s i l y  remembered q u a l i t i e s .  
It may be a maximum of 6 
When you bu i ld  your data- set ,  i t  is a very good p r a c t i c e  t o  make t h e  f i r s t  
statement (i.e., the  lowest number, 10 o r  l a r g e r )  a REM statement and iden t i fy ing  
the  data- set with your name, where t h e  d a t a  are from, what ana lys i s  they w i l l  be  
used with, and the  da te  the  data- set w a s  created.  
statement following these  guidelines.  
Type t h e  REM and DATA 
1. 
2. 
S t a r t  every l i n e  with a sequence number. 
Follow t h e  sequence number wi th  e i t h e r  REM o r  DATA, depending on t h e  
type of statement you are enter ing.  
3. Enter your numbers, separa t ing numbers by a comma. You may have spaces 
a f t e r  a comma, although they w i l l  be dele ted  by t h e  computer before t h e  
statement is s tored.  
Do not  put  a comma on t h e  end of a statement, even i f  the  da ta  are t o  
be continued on t h e  next statement. 
4. 
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5 .  I f  you make a typing e r r o r ,  follow t h e  i n s t r u c t i o n s  given i n  the  sec t ion  
describing how t o  type on a t e le type  terminal.  
When your da ta  are entered,  you can save the  data- set  by typing 
SAVE 
This operat ion saves a copy on t h e  computer s torage  disk.  
remains as the  current  program. 
Your data- set  a l s o  
To f ind  out  what data- sets  and programs are s tored f o r  later use, type 
CAT 
and your s torage  ca ta log  will be l i s t e d .  
One last  warning. Be  s u r e  t o  SAVE your data- set before running it wi th  an 
ana lys i s  program. 
HOW TO RUN YOUR DATA WITH THE PROGRAMS 
- 1 2  - 
Your data- set  should be  i n  t h e  form of a set of REM and DATA statements. 
This is exact ly  what you used before with t h e  example data- sets .  
program with your own da ta  you follow t h e  same procedure. 
To run a 
Your data- set  must be t h e  current  program. I f  you have j u s t  created it, then 
it is already t h e  cur ren t  program. (Make s u r e  t h a t  you SAVE it before going 
fur ther . )  I f  i t  is not  t h e  current  program, o r  you are not sure ,  GET it,  as 
explained earlier. 
Find out  the  name of the  program t o  perform the  analys is .  These are given 
i n  t h e  $+STATS i n s t r u c t i o n s  o r  may be found i n  Appendix 1 of t h i s  repor t .  
want t o  append t h e  program t o  your data.  
You 
Do t h i s  by typing 
APPEND-YyyYyY 
where YYYYYY is t h e  name of t h e  program. 
To run t h e  program, type RUN. 
I f  t h e  program does not run cor rec t ly ,  check t h e  form of your d a t a  and 
Your d a t a  w i l l  then be  analyzed by t h e  
program. 
the  program l imi ta t ions .  Hints  are given i n  the  Appendices. 
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HOW TO MODIFY YOUR DATA AND RERUN I T  
I f  you have a l ready saved your data- set  and want t o  madify i t ,  you f i r s t  
have t o  make i t  t h e  current  program. 
appropr ia te  name. 
ge t t ing  a copy of what i s  s tored.  
Do t h i s  by using t h e  GET command with t h e  
When you GET your data- set  from t h e  storage,  you are r e a l l y  
To change any statement, you w i l l  have t o  retype the  sequence number and 
the  statement i t s e l f .  I f  t h e  sequence number already e x i s t s ,  t h e  new statement 
replaces t h e  o ld  one. I f  i t  is  a new sequence number, t h e  statement w i l l  be  
entered i n  i ts  appropriate place i n  the  sequence. 
s tatements onthe..end o r  t o  i n s e r t  them. 
This allows you t o  add new 
A sequence number typed without a statement w i l l  d e l e t e  a statement which 
has t h a t  number. 
When you want t o  see what your data- set is l i k e ,  you can list i t  by typing 
LIST 
As usual,  stop the  l i s t i n g  by pressing t h e  BREAK key. 
t h e  program following your l i s t i n g ,  you w i l l  have t o  d e l e t e  t h e  program port ion.  
Do t h i s  by f i r s t  noting t h e  s t a r t i n g  number of the  program and then typing 
If your l i s t i n g  includes  
DEL-start,9999 
where start  is t h e  sequence number of t h e  f i r s t  program statement. 
To save t h e  cur ren t  vers ion of your data- set ,  you must f i r s t  ge t  r i d  of your 
previous vers ion from the  s to rage  (you KILL i t)  and then SAVE the  current  version.  
To do t h i s  type t h e  following 
KIL-XXXXXX 
SAVE 
where XXXXXX is the  name of your data- set .  
If  you want t o  make s u r e  t h a t  everything is as you th ink t h a t  i t  should be, 
GET your data- set  and then LIST it. 
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APPENDIX 1. 
CURRENTLY AVAILABLE STATISTICAL PROGRAMS 
Example 
name 
Use, features data- se t Program name 
$+SAMPL Simple sample descriptions. Gives the sample $+EX01 
mean, standard deviation, and plots a 
histogram. 
$+TTEST t-test on unpaired samples. Gives each sample $+EX02 
mean, standard deviation, and tests 
significance. Plots the two normal curves. 
$+ANOVl One-way analysis of variance. $+EX03 
$+CURVE Least squares regression. Uses straight-line $+EX04 
fit plus 6 types of curves. 
choice. 
Plots  lines of 
$+POLYR Polynomial regression. $+EX05 
$+MULTR Multiple regression. $+EX06 
$+CONTG Contingency tables. $+EX0 7 
- 15 - 
APPENDIX 2. 
PROGRAM NAME: $+SAMPL 
GENERAL DESCRIPTION: 
This program is run t o  obta in  t h e  number of observations,  mean, and standard 
devia t ion of t h e  sample. 
Since t h e  number of cells (or  in te rva l s )  is not  r ead i ly  determined i n  a program, 
t h e  user is asked t o  supply both t h e  s t a r t i n g  point  of t h e  f i r s t  ce l l  and t h e  
cel l  width. Note t h a t  a l l  of t h e  cells are t h e  same width. A maximum of 100 
cells can be used. 
message w i l l  be pr in ted  and you can respeci fy  a l a r g e r  c e l l  width. 
The d a t a  can be used t o  p l o t  a frequency histogram. 
If your d a t a  are such t h a t  they exceed t h i s  number, a 
PROGRAM LIMITATIONS: 
A maximum of 100 observations may be used i n  t h e  ana lys i s .  
PROGRAM HISTORY: 
This program is a modffied version of t h e  program $HISTOG from the  HP 
l ib ra ry .  
HOW TO USE: 
1. 
2. Be su re  t o  NAME and SAVE the  data- set.  
3. 
Enter each of the  sample observations on numbered da ta  statements. 
I f  you are using a data- set  which you entered during a previous sess ion  
and s tored,  ge t  it  back by typing 
GET-XXXXXX where XXXXXX is t h e  name. 
4. To ge t  t h e  ana lys i s  program, type 
APPEND- $+SAMPL 
5. To run the  program with t h e  da ta ,  type 
RUN 
6 .  To see how t h e  program works on some example data ,  use the  data- set  
named '$+EXOl'. 
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EXAMPLE DATA-SET: $+EX01 
1 0  REM ++++ EXRWLE ISHTR FUR THE SIMPLE PUPfJLATIDN DESCRIPTIUN PRC16RW 
15 REM +** UNLY THE OESERVRTION DATA NEED BE GIVEN 
215 DATH 5 0 . ZF 34.6, 45.4955 ., 3 2  47.57 64.35 51 . ‘39 :3B . 5 s  39.3 F 46 . 35 62.4 
3111 DHTA 42. 5966.%937.5s 53.9948.6931 .7~39.9~44.7~49.2~i53.f5t61 
41:1 DfiTFt 54.49 42. 6t 57.8s 60.1 t 56-39 47.5~ 55-59 61 . 29 46-49 44 . 6 9  57.4 
.-I ?i DitTf? 47.79 54.99 51 ., 29 39.5~ 154, Ss 50.29 51 - 4 I=- 
6 U  REM +++* NO MZlRE DFlTR 
EXAMPLE RUN USING DATA-SET $+EXOl: 
SFlWLE SIZE = 40 
MEHN = 50.535 
PTHNDFtFtD I)EG‘IRTICP+ = 7.8903 
MHHT VALUE FOR Tttf  F I R S T  CELL ( I T  SHOULD BE LESS T H M  
!JHHT CELL W I DTH?S 
OR EQUFH, TD THE MINIHUH OF THE RAffGE)?30 - - 
c J 5  
D3 Y i X I  WHMT TO P R I N T  H NEId HISTDGRHM WITH A DIFFEREHT CELL WIDTH?% 
DONE 
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APPENDIX 3. 
PROGRAM NAME: $+TTEST 
GENERAL DESCRIPTION: 
This program compares two samples t o  see i f  they are from t h e  same population. 
The samples are not paired and need not be t h e  same s ize .  
d i f ference  between t h e  means is t e s t e d  by s tudents  t-test. 
deviat ion f o r  each sample is determined. 
based on t h e  descr ip t ion of each sample w i l l  be  p lo t t ed  over t h e  i n t e r v a l  
se lec ted  by t h e  user .  
The s ign i f i cance  of t h e  
The mean and standard 
I f  desired,  a p l o t  of t h e  normal curve 
PROGRAM LIMITATIONS: 
A maximum of 50 observations per sample. 
PROGRAM HISTORY: 
This program is a modified version of t h e  HP l i b r a r y  program $T-TEST t o  
which a modified version of the  HP l i b r a r y  program SFGRAPH has been added. 
HOW TO USE: 
1. The f i r s t  da ta  statement gives each of t h e  sample s izes .  
s i z e s  need not be the  same. The following data  statements give each of 
the  observations f o r  each sample. Give a l l  of t h e  observations f o r  the  
f i r s t  sample, then f o r  t h e  second. 
The sample 
2. To g e t  the ana lys i s  program, type 
APPEND- $+TTEST 
3. To run the  program, type 
RUN 
4 .  To see how the  program works on some example data,  use t h e  data- set 
named '$+EX02'. 
*. . , 
, ,,. ,.
- 18 - 
EXAMPLE DATA-SET: $+EX02 
REfl +.++ EXMPLE DRTR FOR THE UNPHIRED T-TEST R N W Y S I S  
IIHTR 1 0 ~ 1 2  
REM +++ THE DHTH FUR THE F IRST S W L E  FULLOW. 
REM **+ THE F I R S T  RECURD GIVES THE SRWLE SIZES FOR THE TUU SHHPLES. 
DFtTH 1 2 D 3 ~ 1 4 ~ ~ ~ 1 5 . 4 ~ 9 D S + 1 1 D ~ ~ 9 D ~ ~ 1 3 ~ 3 ~ ~ ~ 9 ~ 1 0 ~ ~ ~ 1 ~ ~ 1  
REP! *++ THEIDRTF) FOR THE SECUHD SFTWPLE FOLLOU- 
DRTH 17.5,13.Q~l5.8tll.~r 14.3~ 12.~t~3.4t13~9r10.2t11~~sllD4~14~2 
REM NO MORE DHTR 
1 
.- 
EXAMPLE RUN USLNG DATA-SET $+EX02: 
:SHWLE SHRPLE SIZE MERH STAttDRRD DEQ I RT IUH 
1 10 11.72 2.24787 
2 12 13.2917 2- 06902 
THE POCJLED DEVIRTIUN IS 2.15134 RrtD T M  STUDENTS T 
VRLUES IS -1.7062 HT 20 DESRFES OF FE€I#m- 
THE PRUIBRBILITY OF THIS IS -051726 
nu YUU WIT FI PLOT CIF THE T W ~  SWLE DESCRIPTXONS?YES 
INPCIT THE BECINttIP16 RND END POINTS FUR THE 6Ri)PH?5~20 -
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Y VHLUES 
H: -1.27699E-0;2 
E: 1 . 331 18E-02 
D: 8.34751E-02 
F: .1476:38 
H: .211802 
I: : 5 13934E- 112 
E: .1lSfi57 
6: .17372 
1 1  
I 
SAMPLE KEY 
+--> SHMPLE 1 
8--> SHMPLE 2 
DO 'r'OIJ UWfT TO TRY H E W  END PUIffTS?NO 
DUNE 
- 
F 
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APPENDIX 4 .  
PROGRAM NAME: $+ANOVl 
GENERAL DESCRIPTION: 
A one-way analysis of variance is performed with this program. This 
program uses a randomized design. 
the number of observations per treatment (they need not be the same), and the 
observation values themselves. The sums of squares and degrees of freedom are 
given for the treatments and the error. 
probability given. 
The user supplies the number of treatments, 
The F value is calculated and its 
PROGRAM LIMITATIONS: 
A maximum of 20 treatments and 50 observations per treatment may be used 
with this program. 
PROGRAM HISTORY: 
This is an unmodified version of the HP library program SANVAFtl. 
HOW TO USE: 
1. Build a data-set in the following form: 
10 DATA T where T is the number of treatments 
20 DATA Nl,N2,N3, ... NT 
where the NX's are the number of observations for 
each treatment 
30 DATA 01,02, ... ON1 
40 DATA 01,02, ... ON2 
and so on where these are the observations for each treatment 
2. NAME the data-set and SAVE it. 
3.  To run, append the program $+ANOVl and run by typing 
APPEND-$+ANOVl 
RUN 
4 .  To see how the program works on some example data, use the data-set 
named '$+EX03'. 
- 22 - 
EXAMPLE DATA-SET: $+EX03 
I.- 
EXAMPLE RUN USING DAW-SET $+EX03: 
FiNFiL'fS I S  OF '$FrRIHNCE TRBLE 
GWtND TUTitt= 2 1 3 3  NO. UBS.= 25 ilERN= 37.53, 
TREHTmtYTS '34.375 4 
ERROR 25. 875 20 
MS 
23.5337 
1.29375 
F = 13.23i37 ON 4 HND 2 0  DEGREES OF FFIEEDCTP?. 
PREIBHBILITY iJF F>= 18.2367 1.4 I TH 4 RND 2 0  D.F. IS 0 
DONE 
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APPENDIX 5. 
PROGRAM NAME: $+CURVE 
GENERAL DESCRIPTION: 
This is a least square regre ion program for alculating the regression 
The coefficients of 
If a user chooses, he may see a 
coefficients for a straight line and six types of curves. 
the equations are given and the r2 values. 
table of the actual X and Y values, the calculated Y, and the percent difference 
for any of the types of curves. 
he wants graphed, and over what X-range the graph should be constructed. 
of the curve types are placed on the same graph with the same X and Y axis values. 
PROGRAM LIMITATIONS: 
The user can also choose which types of curves 
All 
The program is designed for a lnaximum of 50 pairs of X and Y values. 
program is near its storage capacity in the machine and if comments are used, 
fewer pairs of values may be the actual limit. If the storage is exceeded, a 
message in the form of "OUT OF SPACE IN . . . ' I  will be printed. 
more space, type 
The 
To try to get 
DEL-5000,5130 
and then RUN again. 
PROGRAM HISTORY: 
This is a combination of two HP library programs, SCURFIT and SFGRAPH, 
which have both been modified. 
HOW TO USE: 
1. Enter the observed X and Y values as numbered data statements such as 
the following. 
10 DATA Xl,Yl,X2,YZ,X3,Y3, ... XN,YN 
Be sure to NMIE and SAVE your data-set. 2. 
3. To get the analysis program, type 
APPEND-$+CURVE 
4. To run the program, type 
RUN 
5. To see how the program works on some example data, use the data-set 
named '$+EX04'. 
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EXAMPLE DATA- SET : $+EX04 
10 
30 REM *+- FULLLIWS: 
50 REM -*- END DF DRTFt 
REM **++++94 EXFttlPLE DRTR FOR THE LEHST SQUHRES REGRESSIUN 
20 
411 
REM ++++++** THE XrY POINTS HRE ENTERED HS NUHBERED DHTH STFtTEPWtTS HS 
DHTH 1 I 1 9  6 r  2 9  109 br 1 3 1  11 I 17% 15s 21 P 149 249 1 0 
EXAMPLE RUN USING DATA-SET $ + E X O 4 :  
LEHST SQUFtRES CURVES F I T  
CIJR'5rE TYPE R SQIJHR€I) A 33 
1 Y=H+ CB*X) 704432 9 939006 -569898 
2. Y=H*XP CB+.X) 9 769905 1 . 3689 . 112336 
3 Y=H+ < W B )  862697 -814168 9 889 058 
4. Y=H+ CBfX) 9 449442 10.7034 -10.675 
5 .  Y=lf<H+B+X) ,693619 . 753 154 -3.56131E-02 
6, Y = X i  <R+B+%) . 88362 1 . 945315 1 8.364ISE- 02 
7. i '=H+BYfJG < X )  .6751 t -. 935242 4.17094 
c 
'? 
Y 
MEHff STD DEV FOR RRU DRTA 
13.1429 8.19408 
S 42857 5 9 56349 
DU YOcl M ? i T  TO SEE THE DETRILS FUR fi CURVE TYPE?YES 
IdHICH TYPE <ENTER I T S  NUMBER)?3 - - 
%-HCTURL Y-ACTURL Y-CALC PCT DIFFER 
1 
6 
10 
1 3 
17 
21 
24 
1 
2 
6 
11 
15 
14 
10  
.814168 22.8 
4.00438 -5 0 
6.30626 -4.8 
7.36295 38.1 
10.1077 48.4 
12. 1967 14.7 
13.7341 -27. 1 
DO i'CDJ WHHT TO SEE THE DETAILS FOR R CURVE TYPE'?= 
ENTER THE NIJMBER OF THE CURVE TYPES YOU WFIHT GRRPHED?lrZr3 -
INPJJT THE BEGINWIN6 HWD END X-PDIHTS FOR THE GRRPH?lr24 
/I- Dn YOU W ~ N T  TO GRAPH SOME UF THE CURVE TYPEVYES - 
-
- - 
.~ 
2 5  
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APPENDIX 6. 
PROGRAM NAME: $+POLYR 
GENERAL DESCRIPTION: 
This program f i t s  p a i r s  of X and Y observation 
The degree of the  equation (i.e.9 t h e  h ighes t  value of 
t o  a polynomial equation by 
a least squares method. 
the exponent of X) is  spec i f i ed  and the  terms of t h e  equation are successively 
added u n t i l  t h i s  degree is reached. 
the  linear equation is f i r s t  f i t ,  followed by t h e  addi t ion  of a squared term, 
and f i n a l l y  t h e  cubic term. 
res idua l  are pr in ted  a t  each s t e p  of t h e  curve f i t t i n g .  
For example, i f  a degree of 3 is chosen, 
The X and Y input  values, t h e  predicted Y, and t h e  
The program a c t u a l l y  has more c a p a b i l i t i e s  than have been made ava i l ab le  
i n  t h e  way i t  is current ly  set up t o  run. 
polynomial and da ta  may be weighted. 
out  what modifications are required.  
PROGRAM LIMITATIONS: 
It may be set to use the  Legendre 
Please list t h e  program i f  you want t o  f i n d  
A maximum l i m i t  of 30 p a i r s  of X and Y values is  t h e  design l i m i t  of t h e  
program. 
PROGRAM HISTORY: 
This program was supplied by P.  Kroopnick and F. Riggs of t h e  Department 
of Oceanography, UH. 
HOW TO USE: 
1. Enter t h e  observed X and Y values as numbered da ta  statements such as 
t h e  following: 
10 DATA Xl,Yl,X2,Y2,X3,Y3, ... XN,YN 
B e  s u r e  t o  NAME and SAVE your data- set.  2. 
3. To g e t  t h e  ana lys i s  program, type 
APPEND-$+POLYR 
4. To run the  program, type 
RUN 
5 .  To see how t h e  program works on some example data,  use t h e  data- set  
named '$+EX05'. 
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F'n 
PEP! **+++++ EXHPtPLE Df3TF) FOR THE POLYNOMIFtL LERST SQUWES RESRESSIRH 
PEM +**+- THE XrY POINTS HRE ENTERED AS NIJMBERED IlFtTFt STFlTEtlENTS HS 
EXAMPLE RUN U S I N G  DATA-SET $+EX05: 
INWJT HIGHEST DECREE DESIRED?2 
0 
1 
COEFICIE?ITP Of Y=Bl+BZ+X+. . ,+BKW"CK-l> RWD STD. DEV. 
B 1  . '333 0 07 ERR 2.50503 
B Z  . 553858 ERR . 165073 
STD. DEV. FtBOUT THE LINE = 3.31334 
NCI . X VHLIJE 'I' VFttUE Y PRED I CTED RES I D U X  ME IGHT 
1 1 
6 
3 10 
4 13 
17 
6 21 
7 24 
'5 
L 
c 
4 
I 1 . 50887 . 3 038i55 1 
2 4.35816. 2. 35816 1 
6 6.63753 D 637583 1 
1 1  8,34716 -2.t35284 1 
15 10,6264 -4.3734 1 
14 1 2 . 9 06 -1 . 09:397 1 
10 14,6156 4-6135 1 
E l  -2.42015 ERR 3.15335 
E 2  1 , 33512 ERR ,565363 
B :3 -3.25124E-02 ERR 2.1.5233E-02 
S T D .  ISEV. RBUUT THE LINE = 2.35631 
NU . :i( VALUE 'r' VHLIJE Y PREDICTED RESIDIJRL 
1 1 
2 6 
3 10 
4 13 
17 
5 21 
7 24 
7 -  
c -r 
1 -1 , 05754 -2. 05754 
2 4.78013 2. 78013 
6 8 . 2738 1 2 . 2793 1 
1 1  10.2218 -. 778 185 
1'5 11.9008 -3 . 039 1'3 
14 12.9334 -1 .4606 
10 12.3356 2 . 33553 
DUNE 
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APPENDIX 7, 
PROGRAM NAME: $+MULTR 
GENERAL DESCRIPTION: 
Mult iple l i n e a r  regressions and cor re la t ions  are calcula ted  wi th  t h i s  
program. 
The cor re la t ion  coef f i c ien t  matrix, variance-covariance matrix, t h e  parameters 
of t h e  b e s t - f i t  l i n e  and the  r value  are given. A t a b l e  of the  values of the  
dependent va r iab le ,  the  predicted value and t h e  r e s i d u a l s  may a l s o  be pr in ted .  
The means and standard deviat ions of t h e  va r iab les  are calcula ted .  
2 
PROGRAM LIMITATIONS: 
A maximum of 9 independent va r iab les  and a maximum of 50 sets of observa- 
t ions  may be analyzed. 
PROGRAM HISTORY: 
The program w a s  o r i g i n a l l y  from t h e  HP l i b r a r y .  I n  i ts  d i s t r i b u t e d  
version,  however, it  was too l a r g e  t o  f i t  the  present  computer configurat ion.  
Steve Bern (UH Bus Ed) modified t h e  program by reading t h e  da ta  i n t o  a f i l e  with 
a dr ive r  program and then chaining t o  t h e  main ana lys i s  program. 
is cur ren t ly  the  one used. 
This vers ion 
HOW TO USE: 
1. Prepare sequence numbered da ta  statements i n  t h e  following form: 
10 DATA N,M,R where N is t h e  number of sets of observations,  
M i s  the  observations i n  each set, 
R i s  the  number of regress ions  t o  be  run 
where t h e  0's are t h e  observations of a set 
where these  are t h e  second set of 
20 DATA 01,02, ... OM 
30 DATA 01,02, ... OM 
observations and s o  on f o r  the  N-number of sets 
40 DATA 1,12,Pl,P2,Nl,N2, ... NI2,D 
where I is t h e  number of t h e  run, 
I 2  is the  number of independent va r iab les  
t o  be used i n  t h e  regress ion,  
P1 is 1 i f  variance-covariance matrix is 
t o  be p r in ted  (else 0 f o r  no p r i n t ) ,  
P2 is 1 i f  t h e  observations vs predicted 
list of t h e  dependent va r iab le  is t o  be 
pr in ted  (else 0 f o r  no p r i n t ) ,  
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N l , N 2 ,  ... N12 are the numbers of the 
independent variables t o  be used, and D is  
the number of the dependent variable. 
2. NAME and SAVE the data-set. 
3. To get  the analysis  program, type 
APPEND-$+MULTR 
4, To run the program type 
RUN 
5 .  To see how the program works on some example data, use the data-set 
named ' $+Ex04 ' . 
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EXAMPLE DATA-SET: $+EX06 
1 1:I 
20 
3 0 
4 0  
50 
6 0 
753 
so 
90 
100 
110 
120 
130 
140  
150 
160 
1 7 0  
t80  
190 
- 200 
21 0 - 220 
= e3a 
240 
25 0 
26 0 
27 0 
28 0 
290 
300 
31 0 
32 0 
330 
340 
33 0 
36 0 
37 0 
38 0 
39 0 
REM *++ EXHWLE DRTH FUR S+ttCILTR - THE MULTIPLE RE6RESSIOff PRULiRM 
REM *+ THE FIRST DHTR STRTEEHT GIVES T M  NUMBER OF SETS O F  OBSERYATIONSP 
REtl *+ THE NUHBER OF DBSERVFITIONS I N  E W H  SET, HND THE PIUMBER OF RUNS 
REM * TO BE MFtDE ION THE DFtTR U ITH DIFFERENT IHDEPEWDENT VftRIRBLES- 
Dam 1 3 ~ 5 ~ 3  
RER * EREH OF THE UBSERVRTIUHS FULLOWS. 
REPl ++ I N  THIS EXRWLE- 
DHTR 7 9 2 d t 6 r 6 0 ~ 7 S . S  
DFtTR 1929r15~52r74.3 
DATR 1 1 t 569 8 9 2 0 9  1 04. 3 
DHTR 1 1 9 3 1 9 89 479 87.6 
DATF) 7t52t6r33995.9 
DATF) 11 9 5 5 9  9 9  229 105.2 
DATR 1 9 3 3  9 2 2 ~  44972- 5 
DRTR 2954918~22993.1 
DRTR 21+47t49269115.9 
DRTC) 1 9 409 239 349 83.8 
KIFtTR 11966r9rl2il13.3 
DRTR I 01 691 B t I 2 9  1 09.4 
DRTR 3 9  71 t 179 6 9  102.7 
REPt W 
RER * 
REM 
REN ++ 
REH ** 
REH ++ 
REH * 
REH ++ 
REH +* 
REH ++ 
RER 
REtt W 
REM 
REr) 
REPI ++ 
REH ++ 
THE CHCJICE UF THE Ruff P m T E a S  
MRS GIVEN f3S TH€ THIRD PftRFHflETE13 
THE P M M T E R S  FtR€ FtS FOLLOWS: 
EACH SET I S  ON H SEPRRRTE L IHE 
FtlttS3hS. THE NfJHSER OF CHUICES 
OF T M  FIRST DRTR STF)TE#EttT, 
THE NIJMBER O F  THE RUH9 TH€ N U M W  UF IHDEPEf'tiIEf'tT VRRlflBLES TD 
BE USED I N  THE RUNt THE PRINT DPTIMJ FUR THE VARIRtiCE<OV#?IR?tCE 
MRTRIX (1=YESr O=NO>r THE PRIHT UPTIOtf FUR THE EfBSEFWED VS,  
PREDICTED L ISTING <l=YES, 0=NO3t H SET UF NUNBERS EWH 6 1 Y I t i 6  
THE NUMBER OF T M  INDEPEttDENT YRRIRBtE TCI BE INCLUDED IN THE 
RUM (NOTE THRT THERE SHOULD BE X NUHBERS I F  X WAS THE VALUE 
OF THE SECUNII PFHHrmETERt M D  THE WMER OF THE DEPEHMHT V#?IH%CE 
FDR THE FIRST RUffp THE SPECIFICBTIOH IS RS FULLOW: 
RtJN NUMBER 1 9  4 INDEPENDENT VRRlflBCES TO BE USED, PRINT Tit€ 
M D  PREDICTED DEP€tfM?iT V#?IF tBtE CISTI THE ffURB€RS UF T M  
INDEPEfflllffflT VRRlRBLES TO BE USED Z r 2 r 3 9 4  RNll THE STH Vf3RIRH.E 
I S  THE DEPENDEt'tT VFH7IRBtE, 
vtwrft)lH=E-cuvwrm~ WTRIX~ DLI HUT PRIHST THE OBSERWD 
DATR 1 9  49 1 9 09 1 9 2 9 3 9 4 9 5  
DHTR 291909091rS 
DATF) 3 9 2 9 0 9 2 ~ l t 2 r 5  
400 REtl +++ END OF THE EXFHnStE DRTFt 
P 
-50,51r;6 ,554809 
-5rJ.6146 ,512776 
-51 , 672 ,554372 
-43.6089 ,505408 
-50.614s 
, 512775 
, 523994 
.525824 
,512'252 
-51,673~1 
, 554371 
523325 
,569716 
.5 16993 
-49, 6089 
,505407 
, 5 12252 
5 16939 
. 502975 
STD, ERROR T-RFITIO 
70,0793 832897 
, 132693 - .2 in552 
B INDEX 
2.08012 
.I 7 0'2373 
62 . 5736 
1 . 54939 
, 50843 . 100156 - , 145764 
. 744855 . 723874 
, 754796 
0 
1 
2 
:3 ,709137 
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++REGRESS1 O H  NUMBER 2 :DEPEtiDHtlT VRRIRBLE I S  5 
INDEX MEHPt STHNDWD DEV I FtT I UNS 
1 7.46154 5 . 88239 
5 95 , 423 1 15.0437  
CORRELRTIUPt COEFFICIEWTS 
1. ' .730713  
. 730719  1 .00001  
INDEX B STD, E R R m  T-RHTIU 
0 81 , 4794 4.92735 16-5362 
1 1 8687.5 ,526408 3,54999 
R-SQIJFtRED= .533944 R= .730715 
STAND. ERRUR OF ESTI= 10.7267 D.F.= 11 
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++REtXESSION HtJMBER 3 :DEPEHDi#T VARIABLE IS 5 
INDEX 
1 
2 
r 
.J 
MEHN STHNDHRD DE'5sIHTIUNS 
7.46154 5. :mX39 
4:s 15:38 15.5609 
95.423 1 15. 0437 
CORRELHTIUN COEFFICIENTS 
1. . 22858 .730719 
I 22858 1. -8 16254 
,730719 . 8 162.55 1 .00001 
INDEX 
0 
1 
2 
T-RRTID 3 STD. ERRDR 
52.5775 2.28652 22 . 9946 
1 . 46831 . 121319 12.1028 
.662248 4.58616E-02 14.4401 
R-SQUHREDx . 978672 R= .989279 
:STHHD. ERRDR OF EST.= 2.4067 D.F.= 10 
ft I: T IJ H L 
78.5 
74.3 
104.3 
87.6 
95.9 
109.2 
102.7 
72.5 
9 3  . 1 
115.93 
83.8 
113.3 
103.4 
PREDICTEII 
80.rJ741 
73.251 
105.815 
89.2585 
97.2'325 
105.152 
104.002 
74.5755 
91.2735 
114.538 
80.5357 
112.437 
112.293 
RES I IIUHC, 
-1.57406 
1 * 04903 
-1.51471 
-1.65852 
-1.39251 
4.04753 
-1.30199 
-2. 07547 
1.82454 
1.3624s 
3.26431 
,862816 
-2 . 89339 
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APPENDIX 8. 
PROGRAM NAME: $+CONTG 
GENERAL DESCRIPTION : 
This program is used t o  test data  f o r  an R x C contingency t ab le .  The 
expected values are determined and compared with the  observed t a b l e  values and 
the  Chi-square value obtained. 
t h i s  Chi-square value f o r  the  appropr ia te  number of degrees of freedom. 
This program a l s o  ca lcu la tes  t h e  p robab i l i ty  of 
PROGRAM LIMITATIONS: 
A maximum of 20 rows and 20 columns may be used. 
PROGRAM HISTORY: 
This program w a s  modified from J .  Pete r s  ( B i o s t a t i s t i c a l  Programs i n  BASIC 
Language f o r  Time-shared Computers, Smithsonian Contributions t o  Zoology Number 
69) program SIP318. 
the  HP l i b r a r y  program SCHISQ. 
The Chi-square p robab i l i ty  ca lcu la t ion  w a s  obtained from 
HOW TO USE: 
1. Enter the  number of rows and columns as t h e  two values of the  f i r s t  
da ta  statement. A maximum of 20 f o r  each of these  values. 
2. Enter t h e  observations f o r  each of t h e  columns of t h e  f i r s t  row on t h e  
Continue adding t h e  column observations next  numbered da ta  statement. 
f o r  each of the  rows u n t i l  each of t h e  rows has been entered.  
B e  s u r e  t o  NAME and SAVE your data- set.  3. 
4. To ge t  the  ana lys i s  program, type 
APPEND- $+CONTG 
5. To run t h e  program, type 
RUN 
6 .  To see how t h e  program works on some example data ,  use the  data- set  
named ' $+EX07 ' . 
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EXAMPLE DATA-SET: $+EX07 ,, 
c 
REM +++++ CONTIMENCY TRBLE P R ~ G R R B  <S+C:DHTG> TEST NtTR 
REM +++. FIRST? THE NClMBER OF RDWSt HND CULtlMNS 
DHTR 252 
REM *+.+ NOW THE OBSERVHTIUNS RS THE CULIJMflS I N  EHCH ROMt MITH 
DHTH Is10 
DFtTf3 ; S t 3  
REM .+M END O F  THE DRTR 
REM **+ SUCCESSIVE I)FtTFt STHTEENTS BEING NEbJ ROWS. 
EXAMPLE RUN WITH DATA-SET $+EX07: 
CHI SQUHRE I S  6.76323 WITH 1 DEGREE UF FREEDUM 
THE EXFtCT PRl3BRBILITY IS .00923 
DO YUIJ MANT Fi L I S T  LIF THE CRLCULFtTED EXPECTED '.CFtLUES?YES -
ROU 
1 
1 
2 
2 
COL 
1 
2 
'1 
2 
a m  
1 
10  
:3 
3 
EXP 
4.5 
6.5 
4.5 
6.5 
c 
APPENDIX 9. 
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SUMMARY OF OPERATIONS 
Current  program 
KILL-XXX 
t
Disk s t o r a g e  n- GET-XXX u 
ou tpu t  
t e l e t y p e  
. .-. 
GET-XXX 
APPEND-YYY 
NAME-ZZZ 
KILL-XXX 
SAVE 
SCRATCH 
DEL-x , y 
CAT 
LIST 
LO DATA ... 
20 . . . . .  
. . . . .  
SCRATCH 1 
+---- 
NAME-ZZZ 
DEL-x , y 1 
Copies program named XXX from t h e  d i s k  f i l e  s t o r a g e  t o  t h e  c u r r e n t  
program. 
under which i t  was s t o r e d .  
Appends the  s t o r e d  program named YYY t o  t h e  end of t h e  c u r r e n t  
program. 
Names  t h e  cu r r en t  program ZZZ. 
Removes t h e  s p e c i f i e d  program (XXX) from t h e  d i s k  s to rage .  I t  
does n o t  change t h e  c u r r e n t  program. 
Copies t h e  c u r r e n t  program t o  t h e  d i s k  s t o r a g e  and saves i t  with 
t h e  name of t h e  c u r r e n t  program. I f  t h e  name a l r eady  is used t o  
s t o r e  a program (perhaps an  earlier ve r s ion ) ,  t h e  s t o r e d  v e r s i o n  
must f i r s t  b e  KILLed and then  t h e  c u r r e n t  program SAVEd. Other- 
w i s e  g ive  t h e  c u r r e n t  program a new NAME and then  SAVE i t .  
Empties t he  c u r r e n t  program. 
rema i n .  
Deletes t h e  range of sequence numbered s ta tements  s p e c i f i e d  as 
x and y .  
then p r e s s  t h e  c a r r i a g e  r e t u r n  key. 
IAsts t h e  programs stored under t h e  u s e r s  account number. 
L i s t s  t h e  s ta tements  of t he  cu r r en t  program. 
Gives t h e  c u r r e n t  program t h e  same name as t h e  name 
The name is no t  changed. 
No sequence numbered s ta tements  
To remove j u s t  one statement, j u s t  type i t s  number, 
TECHNICAL REPORTS OF THE US/IBP ISLAND ECOSYSTEMS IRP 
(Integrated Research Program) 
*No. 1 
*No. 2 
*NO. 3 
*No. 4 
*No. 5 
*No. 6 
*No. 7 
*No. 8 
*NO. 9 
*No. 10 
*No. 11 
No. 12 
*No, 13 
*No. 14 
No. 15 
No. 16 
No. 17 
No. 18 
No. 19 
No. 20 
Hawaii Terrestrial Biology Subprogram. 
Year Budget. D. Mueller-Dombois, ed. December 1970. 144 p. 
Island Ecosystems Stability and Evolution Subprogram. 
and Third-Year Budget. D. Mueller-Dombois, ed. January 1972. 290 p. 
The influence of feral goats on koa (Acacia koa Gray) reproduction in Hawaii 
Volcanoes National Park. G. Spatz and D. Mueller-Dombois. February 1972. 
16 p. 
A non-adapted vegetation interferes with soil water removal in a tropical 
rain forest area in Hawaii. D. Mueller-Dombois. March 1972. 25 p. 
Seasonal occurrence and host-lists of Hawaiian Cerambycidae. J. L. Gressitt 
and C. J. Davis. April 1972. 34 p. 
First Progress Report and Second- 
Second Progress Report 
Seed dispersal methods in Hawaiian Metrosideros. Carolyn Corn. August 
1972. 19 p. 
Ecological studies of Ctenosciara hawaiiensis (Hardy) (Diptera: Sciaridae). 
W. A. Steffan. August 1972. 7 p. 
Birds of Hawaii Volcanoes National Park. A. J. Berger. August 1972, 49 p.  
Bioenergetics of Hawaiian honeycreepers: the Amakihi (Loxops virens) and 
the Anianiau (L. parva). R. E. MacMillen. August 1972. 14 p. 
Invasion and recovery of vegetation after a volcanic eruption in Hawaii. 
G. A. Smathers and D. Mueller-Dombois. September 1972. 172 p. 
Birds in the Kilauea Forest Reserve, a progress report. A. J. Berger. 
September 1972. 22 p. 
Ecogeographical variations of chromosomal polymorphism in Hawaiian 
populations of Drosophila immigrans. Y. K. Paik and K. C. Sung. February 
1973. 25 p. 
The influence of feral goats on the lowland vegetation in Hawaii Volcanoes 
National Park. D. Mueller-Dombois and G. Spatz. October 1972. 46 p. 
The influence of SO2 fuming on the vegetation surrounding the Kahe Power 
Plant on Oahu, Hawaii. D. Mueller-Dombois and G. Spatz. October 1972. 
Succession patterns after pig digging in grassland communities on Mama Loa, 
Hawaii. G. Spatz and D. Mueller-Dombois. November 1972. 44 p. 
Ecological studies on Hawaiian lava tubes. F. G. Howarth. December 1972. 
Some findings on vegetative and sexual reproduction of koa. 
Spatz. February 1973. 45 p. 
Altitudinal ecotypes in Hawaiian Metrosideros. 
Hiesey. February 1973. 19 p. 
Some aspects of island ecosystems analysis. 
February 1973. 26 p. 
Flightless Dolichopodidae (Diptera) in Hawaii. Id. Elmo Hardy and Mercedes 
D. Delfinado. February 1973. 8 p. 
12 p. 
20 p. 
Gcnter 0, 
Carolyn Corn and William 
Dieter Mueller-Domboia. 
* out of print 
No. 21 
No. 22 
No. 23 
No. 24 
No. 25 
No. 26 
No. 27 
*No. 28 
No. 29 
No. 30 
No. 31 
*No. 32 
No. 33 
No. 34 
No. 35 
No. 36 
No. 37 
No. 38 
No. 39 
No. 40 
Third Progress Report and Budget Proposal for PY 74 and FY 75. D. Mueller- 
Dombois and K. Bridges, eds. March 1973. 153 p. 
Supplement 1. The climate of the IBP sites on Mauna Loa, Hawaii. Kent 
W. Bridges and G. Virginia Carey. April 1973. 141 p. 
The bioecology of Psylla uncatoides in the Hawaii Volcanoes National Park 
and the Acacia -- koaia Sanctuary. John R. Leeper and J. W. Beardsley. 
April 1973. 13 p. 
Phenology and growth of Hawaiian plants, a preliminary report. Charles 
H. Lamoureux. June 1973. 62 p. 
Laboratory studies of Hawaiian Sciaridae (Diptera). Wallace A. Steffan. 
June 1973. 17 p. 
Natural area system development for the Pacific region, a concept and 
symp0siu.n. Dieter Mueller-Dombois. June 1973. 55 p. 
The growth and phenology of Metrosideros in Hawaii. John R. Porter. 
August 1973. 62 p .  
EZPLOT: A computer program which allows easy use of a line plotter. 
W. Bridges. August 1973. 39 p. 
A reproductive biology and natural history of the Japanese white-eye 
Kent 
(Zosterops Bponica -- japonica) in urban Oahu. 
1973. 95 p. 
Sandra J. Guest. September 
Techniques for electrophoresis of Hawaiian Drosophila. W. W. M. Steiner 
and W. E. Johnson. November 1973. 21 p. 
A mathematical approach to defining spatially recurring species groups in 
a montane rain forest on Mauna Loa, Hawaii. Jean E. Maka. December 1973. 
The interception of fog and cloud water on windward Mauna Loa, Hawaii. 
James 0. Juvik and Douglas J. Perreira. December 1973. 11 p. 
Interactions between Bawaiian honeycreepers and Metrosideros collina on the 
island of Hawaii. F. Lynn Carpenter and Richard E. MacMillen. December 
1973. 23 p. 
112 p. 
Floristic and stractural develmment of native dry forest stands at 
Mokulcia, N , W .  Oahu. Nengah Wirawan. January 1974. 49 p. 
Genecological studies of Hawaiian ferns: reproductive biology of pioneer 
and non-pioneer species on the island of Hawaii. Robert M. Lloyd. February 
1974. 29 p .  
Fourth Progress Report and Budget Proposal for N 1975. 
and K. Bridges, eds. March 1974. 44 p. 
A survey of internal parasites of birds on the western slopes of Diamond 
Head, Oahu, Hawali 1972-1973. H. Eddie Smith and Sandra J. Guest. April 
1974. 18 p. 
Climate data for the IBP sites on Mauna Loa, Hawaii. Kent W. Bridges and 
G. Virginia Carey. May 1974. 97 p. 
Effects of microclimatic changes on oogenesis of Drosophila mimica. 
P. Kambysellfs. May 1974. 58 p. 
The cavernicolous fauna of Hawaiian lava tubes, Part VI. Mesoveliidae or 
water treaders (Heteroptera). Wayne C. Gagn6 and Francis G. Howarth. May 
1974. 22 p. 
D. Mueller-Dombois 
Michael 
* out of print 
No. 41 
No. 42 The roles of fungi in Hawaiian Island ecosystems.1. Fungal communities 
Shade adaptation of the Hawaiian tree-fern (Cibotium glaucum - (Sm.) H. & A . ) .  
D. J. C, Friend. June 1974. 39 p. 
associated with leaf surfaces of three endemic vascular plants in Kilauea 
Forest Reserve and Hawaii Volcanoes National Park, Hawaii. Gladys E. Baker, 
Paul H. Dunn and William A. Sakai. July 1974. 46 p.  
thread-legged bugs (Heteroptera: Redvuiidae) . 
G. Howarth. July 1974. 18 p. 
G. Cooray. August 1974. 98 p. 
Genetic variability in the Kilauea Forest population of Drosophila 
silvestrig. E. M. Craddock and W. E. Johnson. September 1974. 39 p .  ' 
No. 43 The cavernicolous fauna of Hawaiian lava tubes, Part VII. Emesinae or 
Wayne C. Gagn6 and Francis 
No. 44 Stand structure of a montane rain forest on Mauna Loa, Hawaii. Ranjit 
No. 45 
No. 46 Linnet breeding biology on Hawaii. Charles van Riper 111. October 1974. 
No. 47 The nesting biology of the House Finch, Carpodacus mexicanus frontalis (Say), 
No. 48 
No. 49 Vegetation types: 
19 p. 
in Honolulu, Hawaii. Lawrence T. Hirai. November 1974. 105 p .  
A vegetational description of the IBP small mammal trapline transects - 
Mauna Loa Transect. James D. Jacobi. November 1974. 19 p. 
for various purposes, Dieter Mueller-Dombois and Heinz Ellenberg. November 
1974. 47 p .  
Drosophila. William W. M. Steiner and Hampton L. Carson, 
66 p. 
to the annual cycle of the Amakihi (Loxops virens) and Palila (Psittirostra 
bailleui). Charles van Riper 111. January 1975. 37 p. 
a consideration of available methods and their suitability 
No. 50 Genetic structure and variability in two species of endemic Hawaiian 
December 1974. 
No. 51 Composition and phenology of the dry forest of Mauna Kea, Hawaii, as related 
No. 52 Environment-enzyme polymorphism relationships in two Hawaiian Drosophila 
species. W. W. M. Steiner. January 1975. 28 p. 
No. 53 A review of the Hawaiian Coccinellidae. John R,  Leeper. February 1975, 54 p. 
No. 54 Integrated island ecosystem ecology in Hawaii - Introductory Survey. Part I 
of proposed synthesis volume for US/PBP series. 
February 1975. 46 p. 
McGurk. March 1975. 66 p, 
March 1975. 23 p. 
Electrophoretic variability in island populations of Drosophila simulans 
and Drosophila immigrans. 
Paik. March 1975. 20 p .  
Acari on murine rodents along an altitudinal transect on Mauna Loa, Hawaii. 
Frank J. Radovsky, JoAnn M. Tenorio, P. Quentin Tomich, and James D. Jacobi. 
April 1975. 11 p. 
Climate data for the IBP sites on Mama Loa, Hawaii. 
G.  Virginia Carey. April 1975. 90 p .  
Dieter Mueller-Dombois. 
No. 55 Soil algal relationships to Onychiurus folsomi, a minute arthropod. Linda-Lee 
No. 56 Cytogenetics of the Hawaiian Telmatogeton (Diptera). Lester J. Newman. 
No. 57 
William W. M. Steiner, Ki Chang Sung and Y. K. 
No. 58 
No. 59 Kent W. Bridges and 
No. 60 
No. 61 
No. 62 
No. 63 
No. 64 
No, 65 
No. 66 
No. 67 
Oxygen consumption, evaporative water loss and body temperature in the Sooty 
Tern, Sterna fuscata. Richard E. MacMillen, G. Causey Whittow, Ernest A. 
Christopher and Roy J. Ebisu. A p r i l  1975. 15 p. 
Threshold model of feeding territoriality: 
creeper. F. L. Carpenter and R. E. MacMillen. April 1975. 11 p, 
Parasites of the Hawaii Amakihi (Loxops virens virens). 
April 1975. 25 p. 
Pollination energetics and foraging strategies in a Metrosideros-honeycreeper 
association. F. Lynn Carpenter and Richard E. MacMillen. May 1975. 8 p. 
Seasonal abundances of the mamane moth, its nuclear polyhedrosis virus, and 
its parasites. Michael Conant. May 1975. 34 p. 
Temporal pattern of gene arrangement frequency in altitudinal populations of 
a test with an Hawaiian honey- 
Charles van Riper, 
DrosoDhila imminrans on iMauna Loa, Hawaii. Y. K. Paik and K. C.  Sung. May 
1975. 14 p. 
Integrated island ecosystem ecology in Hawaii. 
island biota, Introduction. Part 11, Chapter 6 of proposed synthesis 
volume for US/IBP series. Dieter Mueller-Dombois and Kent W. Bridges. 
June 1975. 52 p. 
User oriented statistical analysis programs: a brief guide. Kent W. Bridges. 
July 1975. 37 p. 
Spatial distribution of 
